APART from the myopathic types, syringo-myelia and the infantile form of Werdnig and Hoffman, most of the cases of progressive muscular wasting that we see to-day fall into a large group characterized clinically by certain very peculiar features, and in particular by the phenomenon which Gowers called " tonic atrophy." I do not propose to discuss this group to-night, but in order to differentiate other cases from it, it is necessary that I should emphasize some of its cnaracters. The muscles, though wasting rapidly and though very flabby to palpation, perhaps absolutely pendulous, nevertheless respond with great briskness to percussion of their tendons. It might be expected that with the diminution of the muscle the tendon reflex would gradually be abolished, but this is not so; even when the muscle has wasted so as to be no longer palpable, a brisk tendon-jerk is still obtainable. This fact, which I note from my own observation, was described by Gowers, and has more recently been mentioned again in the writings of Raymond and Cestan, and of Collier. Fibrillation and excitability of the muscles to direct percussion always occur. To electrical tests these muscles usually show only a moderate diminution of excitability and some tendency to polar change, but never, I think, a complete reaction of degeneration. In a large proportion of cases, some bulbar palsy occurs, and this may be the first sign of the disease. Spasticity is very constant, and though in rare cases an extensor plantar response may not for a time be obtainable, some signs of pyramidal involvement probably always appear before the disease is far advanced; the degree of spasticity is, however, not usually severe. The sphincters are not affected, except perhaps in the latest stages of the disease. There is no objective sensory loss, and subjective sensory phenomena are uncommon, and when they do occur are slight.
At the pathological examination we find degeneration of the anterior horn cells, of the pyramidal tracts in their whole length, and frequently of the spino-cerebellar tracts; the posterior columns remain conspicuously intact. The disease is approximately, -though not absolutely, a systemic degeneration. As regards the aetiology of these cases, we can only call them idiopathic; but the point I wish to make is that they are not syphilitic. In a series of twenty cases, I have not once encountered a positive Wassermann reaction either in the blood or in the cerebro-spinal fluid; cells were found in the cerebro-spinal fluid only in three out of twelve cases in which they were looked for. In one case there was one cell per cubic millimetre, in another there were three and in another four, giving an average of decidedly less than one cell per cubic millimetre for the twelve cases.
But from time to time we meet with cases of progressive muscular atrophy that are associated with syphilis. The association is too frequent to be merely fortuitous, and, in any case, there are strong indications from the pathology that the atrophy is caused by the syphilis. In studying this group my main object has been to discover ainy clinical features by which the syphilitic cases might be recognized.
HISTORY.
The first suggestion in the literature of the subject of the causal relation of syphilis to progressive muscular wasting is probably that in the Clinical Lectures of Graves of Dublin, published in 1795. Graves had a patient, an officer, 60 years of age, suffering from a muscular atrophy which had begun five years before in the right hand and had gradually spread up the forearm to the arm. Graves treated the patient with mercury and the progress of the disease ceased, leaving the physician wondering whether the cause of the disease was really that which the effect of the treatment suggested to his mind. In 1853, a case of progressive muscular atrophy in a syphilitic patient was published by Niepee, and the atrophy was attributed, in hiis paper, to syphilis. In 1879, Hammond, in reporting another case, suggested that the association of these diseases was not a mere coincidence. Gowers, writing in 1886, recognized syphilis as one of the causes of chronic muscular atrophy1: "The disease," he says, "sometimes succeeds syphilis and no other cause may be traceable. As with other degenerative diseases, an interval of years elapses between the primary disease and its nervous sequel . . . ". "That syphilis has some share in the causation of these cases is probable from its relation to other diseases, such as tabes." Many cases indeed were recorded in which syphilis was mentioned in the history (as, for example, one of Aran's cases), but no significance was attached to its presence.
The beginning of more exact knowledge dates from the publication of a paper by Raymond in 1893. Raymond reported four cases of progressive muscular wasting in syphilitic subjects, and in one case he had been able to make a microscopic examination of the spinal cord. He saw that it was not merely a matter of atrophy of the anterior horn cells, but that there was a diffuse meningo-myelitis, with much arteritis, and he supposed that the degeneration of the anterior horn cells was secondary to vascular disease.
Ten years later, LUri, in a paper read before a congress of neurologists and alienists at Brussels, reported six cases, with two autopsies. His findings corresponded closely with those of Raymond-what he called a " diffuse vascular meningomyelitis " was present in both the spinal cords he had examined. He established the fact that there was no disease that could be called "systemic," but that all the elements of the cord were involved, and he showed that all the findings were consistent with syphilis being the sole cause.
But the importance of L6ri's paper goes much further than that, because after a, careful examinationof the literature he claimed that a particular clinical type was nearly always syphilitic; he thus stimulated interest in the subject, especially in his own country; since then sixty cases have been published, twenty-two of them complete with microscopical examination of the spinal cords, and most of them have been published in France. In this country we have had important papers by Dr. Kinnier Wilson, Drs. Tooth and Howell, and Dr. Gordon Holmes, while, under the title of " syphilitic poliomyelitis " cases have been shown before this Section by Dr. Wilfred Harris and Dr. Cecil Wall.
GENERAL CLINICAL FEATURES.
I have encountered six cases of progressive muscular wasting in syphilitic subjects; two other cases which I have studied pathologically I am enabled to include through the kindness of Dr. Aldren Turner; in the available literature there are about 120 cases, of which I have found, so far, more than ninety, so that I have analysed for this paper a group of 100 cases. An overwhelming majority of them show (in contrast to the idiopathic cases I have mentioned) the " atonic " type of atrophy-atrophy with loss of reflexes in the wasting muscles; these I have divided into two groups, (I) those in which the clinical picture was simply a progressive muscular wasting, and (II) those in which there was in addition one of the recognized syndromes of nervous syphilistabes or general paralysis of the insane. There remained three cases; one of them from my personal experience, showed the " tonic " type of atrophy but they were distinguished by other features from the idiopathic "tonics" group: these three I have separated as atypical. Type II.-Progressive muscular wasting of the " atonic" type associated with tabes or general paralysis of the insane: thirty-seven cases.
Atypical Cases.-Progressive muscular wasting of the "tonic" type, distinguished from the idiopathic group by Argyll-Robertson pupils, sensory loss or severe sphincter trouble: three cases.
The chief diagnostic interest and difficulty attach to those cases in which few or none of the generally accepted clinical signs of nervous syphilis are present and this is the type that I shall chiefly consider.
The evidences of syphilis that I have accepted in cases of this group are: (1) A direct history of infection; (2) a positive Wassermann reaction either in the blood. or cerebro-spinal fluid; (3) in a few cases syphilitic post-mortem findings.
Period after Infection.-The average period between the syphilitic infection and the onset of wasting, in those cases in which it could be ascertained, was seventeen years, with extrernes of four and thirty-seven years. A few cases have been recorded in the subjects of hereditary syphilis.
Age and Sex.-The great majority of the patients are males-fifty males and ten females in the sixty cases of this group. The ages vary from 32 to 74, with an average of 48; nearly two-thirds of the cases (62 per cent.) begin between 34 and 50.
Typical Cases. (a) J. S., draper, aged 46. Under the care of Dr. Aldren Turner in the National Hospital, 1923. Had gonorrhcea when 22, not aware of syphilis. When 30 thenar eminence of left hand wasted, three months later power of extension of the left fingers and wrist was lost and very soon similar wasting and weakness occurred on the right side. When examined at the age of 32 he had complete reaction of degeneration in the thenar muscles and the extensors in the forearm; the arm-jerks were still present; there was no spasticity of the lower limbs alnd no sphincter trouble. Feur or five years later bladder troubles came on. Wben he was 40 his legs began to feel stiff and two years afterwards he had to give up business on account of difficulty in walking; by that time his hands were so feeble that he could not shave himself; before he was 45 he was totally unable to walk. Examination in the next year showed: Great spasticity of the lower limbs with strong flexion spasms; plantar reflexes extenisor, clonus at knees and ankles; upper limbs extremely wasted and quite powerless; theleft biceps-jerk still just obtainable, all the other arm-jerks absent; difficulty with both sphincters; no sensory loss except diminution of vibration sense in the lower limbs; pupils equal and reacting normally to light; no bulbar symptoms. Wassermann reaction positive in blood and cerebro-spinal fluid. The patient died In June, 1923, aged 46; examination of the central nervous system revealed the typical changes to be described later. complaining of severe pain in the left shoulder and upper arm of two months' duration. He suffers from long-standing deafness of obstructive origin. Examination showed extensive corneal opacities; the pupils were unequal but reacted well to light and accommodation; there was laryngeal stridor suggestive of abductor paralysis of the vocal cords but no such palsy was present. All movements at the left shoulder were weak and the arm could not be raised voluntarily to the horizontal; there was some wasting and brisk fibrillation in the left deltoid, biceps, triceps and pectoralis major; extensors of wrist slightly but definitely weak; (c) F. D., aged 58, carriage-cleaner. Seen at Maida Vale Hospital. Was healthy till summer 1921, then began to feel weakness of both legs: the legs got rapidly thinner and weaker and within twelve months the patient was unable to walk. When examined at the hospital in June, 1922, he had great wasting of all the muscles below the knee in both lower limbs; there was double foot-drop and practically no power of movement at either ankle:. the ankle-jerks were absent, the plantar reflexes unobtainable; elsewhere the reflexes were: normal. Vibration sense was lost in the legs, but there was no other sensory loss. Pupils normal. Wassermann reaction negative in blood but positive in cerebro-spinal fluid. The disease has made no progress since antisyphilitic treatment was given.
These three cases illustrate well the main varieties of the clinical picture of the uncomplicated progressive muscular wasting of syphilitic subjects.
Mode of Onset.-In the majority of cases (78 per cent.) the first symptom complained of was weakness, but as some wasting appears to have been discovered at the first examination in all these cases, there is no reason to believe that any weakness preceded the atrophic paralysis.
In 22 per cent. of cases (thirteen out of sixty), the first symptom was pain. This was in most cases a constant, severe pain of several weeks' duration, often referred to the shoulder or half of the back of the neck on the side on which the wasting later appeared. In two cases lightning pains in one arm preceded wasting in that limb. I have not found any case of Type I which began definitely with spasticity in the lower limbs. I should expect, however, that this would sometimes occur, for it seems probable on pathological grounds that in some cases of syphilitic myelitis of the spastic, Erb type, the involvement of the lateral columns would be followed by degeneration of the anterior horn cells.
Wasting.-The wasting nearly always (93 per cent. of cases) began in one of three situations-the small muscles of the hand, the shoulder muscles or the muscles on the outer side of the leg.
(a) In three-fifths of the cases it began in the small muscles of the hand. It was usually noticed first in the thenar eminence, and the powers of adduction and of opposition of the thumb were lost; at the same time the interosseous spaces became hollow.
Within a few weeks, in many cases, weakness was felt, not as one might expect in the flexor, but, more often than not, in the extensor group in the forearm. A typical case at this stage shows fibrillation in the extensors and usually the tendon reflex of the supinator longus is already lost; in a few cases the supinator longus muscle has been relatively spared and has for a time retained its tendonjerk. As the extensors waste, the wrist drops and the fingers become flexed at their intrinsic joints. The flexors then become affected, but they do not often lose their power with the same rapidity as the extensors. Subsequently fibrillation and weakness may begin in the biceps and triceps, but most characteristically these muscles are spared for a time and the disease jumps from the forearm to the deltoid, and it is only after the deltoid, and perhaps the scapular and pectoral muscles, are considerably wasted, that the biceps and tric6ps finally atrophy. These "jumps," though they ,do not, of course, occur in all cases, are very characteristic of the disease, and they have an anatomical counterpart.
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Both upper limbs may be affected simultaneously and the wasting then progresses gpari passu. But one limb may be entirely withered and its fellow remain intact.
(b) In the patient, W. H., whom you have seen this evening, the wasting began in the shoulder muscles. It first appeared in this situation in 22 per cent. of cases. The deltoid, the supra-and infraspinati and the upper part of the pectoralis major, all supplied from the same segment, usually become affected in quick succession. Wasting of the rhomboid and trapezius and of the muscles of the back of the neck may follow next, or the disease may spread down to the biceps and triceps, or with one of its " jumps " it may strike the extensors in the forearm. The flexors in the forearm and the small muscles of the hand may then escape for a considerable time.
In very many of these cases in which the wasting begins in the upper limbs, there is a direct spread to the muscles of the back and of the chest. The muscles at the back of the neck are often affected, and the patient becomes unable to hold up his head.
(c) In six cases out of sixty, one of which you have seen this evening, the wasting appears to have begun in the peronei or anterior tibial muscles. The intrinsic muscles of the foot are probably affected about the same time. The calf wastes next, and after that the disease spreads upwards over the thigh and hip. Sometimes wasting appears soon afterwards in the small hand muscles or in the deltoid. Both legs are usually affected, but I have seen one case in which the right leg was intact, although the left calf, thigh and hip were all involved. Cases beginning in this way may present a great resemblance to cases of the Charcot-Marie-Tooth type of atrophy. In the patient you have seen to-night I put against the latter diagnosis the following points: absence of family history of a similar disease (the patient has two grown-up sons, both healthy); the age of the patient-58-at the time of onset; the rapid progress for twelve months followed by arrest; in favour of a syphilitic origin were the presenee of a positive Wassermann reaction in the cerebro-spinal fluid and the arrest or long intermission of the disease after treatment. In this connexion it is interesting to note that at least two cases of supposed Charcot-Marie-Tooth disease have been reported in which the patients had Argyll-Robertson pupils.
Fu,rther Course.-Wherever the -wasting begins it may at any time become arrested. Some cases cease to progress when one arm has wasted, others may remain stationary for years with both arms rendered completely helpless, or as you have seen to-night, with both legs considerably wasted from the knees downward. The further progress shows considerable variation. In the first case I have described to you the patient became extremely spastic in his lower limbs, and developed severe sphincter trouble. Thirty-five per cent. of the cases of Type I showed some signs of spasticity. In Charcot's nomenclature they would have been called cases of amyotrophic lateral sclerosis beginning as progressive muscular atrophy. The spasticity which develops in these cases may in my experience be very severe, much more so than that usually seen in the idiopathic cases; when spasticity develops, wasting of the lower limbs rarely follows.
In 48 per cent. of cases, the knee-jerks were weak or abolished. Some of these patients in a later stage suffer from lightning pains, show Argyll-Robertson pupils, and develop the sensory loss met with in tabes. In others no gross tabetic manifestations develop. In either event the wasting may become generalizedwasting of the atonic type in all limbs. This occurred in 23 of the 100 cases which I am discussing. Sometimes as the wasting passes downwards from the shoulder girdle, death is brought about by paralysis of the muscles of respiration.
A point to which I would call attention is that death is rarely due to bulbar involvement, as it so often is in the idiopathic cases. Bulbar palsies are in fact strangely uncommon in these cases; in only two cases of the sixty of this type was the bulb affected.
Reflexes.-The tendon-jerks of the wasting muscles usually disappear early and commonly all those of the affected limb. In a number of cases they are retained for a considerable time, but they steadily decrease. The tendon reflexes of unaffected muscles are usually normal unless there are signs of spasticity or, on the other hand, of tabes. The superficial reflexes vary only with the development of spasticity.
Fibrillation.-Fibrillation would appear to be much less constant in these syphilitic (atonic) cases than in the idiopathic (tonic). Out of fifty-seven cases in which it was looked for, it was observed only in forty-one. Sensation.-Except in the initial stage, to which I have already referred, subjective sensory phenomena are not common. The cases in which lightning pains occurred I have classed, almost without exception, as Type II.
The only objective loss I have observed has been a loss of vibration sense in the lower limbs. The responses to light touch, pain and thermal stimuli have in my experience always been normal. What is more surprising is that the muscle and joint sense is intact.
Puipils.-In all but one of the cases in my own experience the pupils have been equal and have reacted normally; in one case they were unequal. In the cases of Type I as a whole, the state of the pupils is recorded in thirty-eight; in fourteen cases they were normal; in two others they were unequal, but reacted well to light, in ten others they reacted badly and in twelve cases they showed the Argyll-Robertson phenomenon. Thus in at least 37 per cent. of cases the pupils showed no abnormality, in 5 per cent. they were merely unequal and in 58 per cent. the reaction to light was impaired or lost.
Sphincters.-The state of the sphincters is mentioned in twenty-nine cases out of the sixty: in eighteen they are given as normal, and probably we should add to this number most of the cases in which their condition is not alluded to. In eleven (18'3 per cent.) there were urinary difficulties, always in the direction of incontinence. Paralysis of the anal sphincter is uncommon.
Summary.-To sum up the clinical features, the atrophy in the syphilitic cases is of the "atonic" type, it begins with great constancy in one of three situations, it is frequently unilateral, fibrillation is less constant than in the idiopathic cases, bulbar symptoms are relatively uncommon, severe pain may occur at the onset of the wasting, the vibration sense may be impaired, bladder control may be impaired. Such characters, since pupil changes are so often absent, should of themselves suggest syphilis and lead to the examination of the blood and cerebro-spinal fluid.
Blood and Cerebro-spinal Fluid.-Of twenty-two cases of Type I in which the Wassermann test was done, the reaction in the blood was positive in fifteen and negative in seven. Of these seven cases five had a positive reaction in the cerebrospinal fluid, in a sixth case the cerebro-spinal fluid reaction was not examined and in one case the reaction was negative both in blood and cerebro-spinal fluid.
In two cases in which the blood gave a positive result the cerebro-spinal fluid gave a negative raaction, but in one of these cases the reactions were done at different times and treatment had been administered for several weeks before the cerebro-spinal fluid was tested; there is only one case in which the cerebro-spinal fluid reaction was negative before treatment.
Of fifteen cases of Type I in which a cell-count was performed in the cerebrospinal fluid it is stated in seven cases that lymphocytes were " abundant " or "numerous": in the remaining eight cases the numbers were 42, 19, 6, 75, 150, 2, 49, 6 per cubic millimetre, giving an average of forty-four. No other cells than lymphocytes have been found in any of the cases I have seen, nor are other cells mentioned in the reported cases.
TYPE II: THIRTY-SEVEN CASES.
Among 100 cases there were twenty-seven in which a progressive muscular atrophy was associated with tabes and ten in which it was associated with general paralysis of the insane.
I have found no reason, clinical or pathological, to suppose that the muscular atrophy in these cases has an origin in any way different from that in the other cases of which I have spoken, and the fact that the number of these cases, in which nervous syphilis is certainly present, is so great (37 per cent. of all cases) is a considerable argument in favour of the syphilitic origin of other cases.
Certain points in this group require mention. We are accustomed to see in tabes a certain thinning of the musculature as a whole. This is quite different from the massive wasting of which I am speaking, and is hardly to be included in the heading of my paper.
Possibly as part of this generalized wasting there is noticed in some cases of tabes a flattening of the thenar and hypothenar eminences; Marie and Foix devoted a paper to showing that this atrophy was not progressive, a fact which must be borne in mind before diagnosing early progressive muscular atrophy in a tabetic subject.
Again, there occur in tabes paralyses of the ocular muscles, of the jaw muscles and sometimes of the pharynx or tongue. These are not usually progressive and I have not accepted such palsies as indications of a commencing progressive muscular atrophy.
With regard to the wasting in the cases of true progressive muscular atrophy in tabetics, the saule sites are first attacked and the progress is the same as in the uncomplicated cases. The legs are, however, attacked first with greater frequency.
There were ten cases in my total of 100, in which progressive muscular atrophy was associated with general paralysis of the insane. In most of these the muscular wasting came on before the psychical disturbances; except in one case it began in the hands, shoulders, or the outer side of the legs.
ATYPICAL CASES. There were three cases, which are perhaps of some theoretical interest, in which the atrophy was of the "tonic " variety; but they are distinguished from the idiopathic "tonic " cases by sensory loss, sphincter troubles, or Argyll-Robertson pupils.
One is a case reported by Rose and Rendu in 1910: the subject was a syphilitic, had Argyll-Robertson pupils, and suffered from paraesthesiae in the limbs; the wasting began typically in the hands, but the tendon-jerks of the supinator longus and of the triceps were increased, the biceps-jerk is not mentioned. The lower limbs showed signs of spasticity.
Another is a case reported by Oppenheim as long ago as 1885; the patient was a man whose wife had had seven miscarriages, and who himself suffered from lightning pains, and a girdle sensation, and had unequal pupils. At the post-mortem examination changes were found in the posterior columns as well as in the lateral columns and anterior horns.
A third case came under my own observation. E. D., female, married, aged 64, admitted to St. Mary's Hospital under the care of Dr. -Wilfred Harris on July 10, 1924. Her hands, forearms, scapular mnuscles, and lower limbs showed an advanced degree of wasting. The lower limbs were very spastic, and the arms had exaggerated tendon-jerks. Both sphincters were incontinent. There was a loss to all forms of sensation on the lower limbs, up to about the level of the distribution of the first lumbar segment, but not sharply limited.
The clinical picture here was that of a subacute spastic myelitis together with a progressive muscular wasting.
Such cases must be, I think, very uncommon, but they were referred to as a group in some remarks by Dr. Henry Head at the International Congress of Medicine in London in 1913. PATHOLOGY. (This section was illustrated by lantern slides.) I have had the opportunity of studying the pathology of two cases, and from my own findings and the findings of others, I have drawn some general conclusions.
To the naked eye the central nervous system seldom shows any abnormality except some thickening of the meninges and possibly a thinning of the anterior roots.
In microscopic section very striking and diffuse changes are seen in the spinal cord. The anterior horn cells, in the segments corresponding to the atrophied muscles, are extremely wasted, sometimes not a single cell remains in a section where one should normally find fifty or sixty. Those that do remain usually show atrophic chanaes.
(A photograph was shown of a portion of a section at the level of the eighth cervical segment; the anterior horn on the side photographed showed only four cells, that on the other side none at all. These four cells all showed chromatolysi3, especially at the periphery; the nucleus was eccentric and its outline was hazy.) This is the commonest type of change, but occasionally cells have a swelling of the nucleus, with disappearance of the Nissl granules close to it (as in the rtactioa d distance). Here and there one meets with a clump of relatively healthy cells, side' by side with a patch from which all the cells have disappeared. This is an indication, I think, of the patchy way in which the cord is affected, and may possibly be associated with the way in which muscles, apparently in the line of march of the disease, are for a time spared.
Here and there the anterior horns show numerous lymphocytes, sometimes collected together in clumps.
In Weigert-Pal sections nearly all cases show degeneration both in the posterior and in the lateral columns. The microscopic differences in the sections are much less than the clinical differences in the cases would lead one to expect; the amount of posterior column involvement tends to be less in the spastic cases, but in other cases, if there is considerable posterior column degeneration, it is surprising how complete may be the degeneration of the lateral columns without any signs of spasticity having shown themselves.
The lateral column degeneration is not a degeneration of the whole pyramidal tract, right up to the cortex, as it is in the idiopathic cases. The degeneration may be from the level of the greatest anterior horn lesions downwards, and in the medulla no pyramidal degeneration may be seen. A few cases have, however, been met with in which the pyramidal tract, was degenerated in. its whole length (for example, a case reported by Dr. Holmes in 1913). Very many sections show a degeneration of the fibres lying close to the outer margin, and this gives them what has been called a "syphilitic halo." The fine fibres in the grey matter undergo great destruction, the severity of which contrasts, to some extent, with the relative sparing of these fibres in the idiopathic, "tonic," atrophy. It is with the destruction of these fibres that I associate the abolition of the reflexes of the wasting muscles.
In looking for the underlying cause of the degenerations in the cord, we get most help from examination of the blood-vessels, meninges and ependyma. The small blood-vessels in the cord, and especially in the affected anterior horns, are extremely numerous; all the vessels, both in the cord and in the meninges, show considerable endarteritis and periarteritis, and in most cases infiltration of the perivascular spaces in the cord with lymphocytes. The same lymphocytic infiltration, perhaps greater in degree, is seen in the meninges. The meninges are, moreover, greatly thickened, and the pia is adherent to the cord and at places sends strands of fibrous tissue into the cord. In addition there are outgrowths of glia from the margin of the cord or brain-stem which break into the pia. These outgrowths are even more pronounced under the ependyma, and they are associated with a proliferative ependymitis, similar to that found in general paralysis of the insane. The overgrowth of glia& is probably due to a toxic stimulation and so is an indication of the action of a toxin on the intrinsic tissues of the cord. I believe you will agree that everything points to the presence of syphilis and no other disease-the state of the vessels, the thickening of the meninges, and the degeneration of the posterior columns all have that significance. I do not consider that the state of the blood-vessels is sufficient, as many writers have thought, to account for all the destruction of anterior horn cells and of fibre tracts. There must be an infiltration of a syphilitic toxin or of organisms which the anterior horn cells are unable to withstand.
If we desire a pathological name for the disease' I think we should accept Leri's term, "amyotrophic syphilitic myelitis." I wish to express my great indebtedness to Dr. Greenfield for his help in the pathological investigations and for the preparation of the lantern slides.
